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(57)Abstract:
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- * NOTICES *

JPO and NCIPI are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2. ¥**% shows the word which can not be translated.

3.In the drawings, any words are not translated.

CLAIMS

[Claim(s)]

[Claim 1] The above-mentioned art which adds a surfactant in this processing liquid, maintains the F-
potential of the particle in this processing liquid to +30mV or less in the approach of washing-
processing or etching processing a silicon wafer front face with a hydrofluoric acid, a hydrochloric acid,
a nitric acid, hydrogen peroxide solution, an acetic acid, ammonium fluoride, and the processing liquid
containing at least one sort of a phosphoric acid, processes with the processing liquid, and prevents
contamination by the particle on the front face of a silicon wafer.

[Claim 2] For a surfactant, a hydrophilic group is a general formula. Art of claim 1 which are -COOM, -
SO3M, and -OSO3M (M shows hydrogen, a metal atom, and ammonium) and which is each the anion
system surfactant of a carboxylic-acid mold, a sulfonic acid type, and a sulfate mold.

[Claim 3] For a surfactant, a hydrophilic group is a general formula. Art of claim 1 which is the non-ion
system surfactant of the polyethylene-glycol mold which is -R'(CH2CH20) qR or -R'O (CH2CH20) qR
(the hydrocarbon group and q in which, as for R, permuting with the fluorine has [ hydrogen ] hydrogen,
an alkyl group, and R' show 0-20).

[Claim 4] The art of claim 1 whose addition of a surfactant is 0.0001 - 5% of the weight of the range to
processing liquid.

[Translation done.]

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3 A%2F%2Fwww4.ipdl.ncipi.... 1/4/06
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* NOTICES *

JPO and NCIPI are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2.%*** shows the word which can not be translated.

3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed Description of the Invention]

[0001]

[Industrial Application] This invention relates to the art on the front face of a silicon wafer, and the art
on the front face of a silicon wafer which prevents contamination by the particle on the front face of a
silicon wafer in more detail.

[0002]

[Description of the Prior Art] In the production process of the semiconductor integrated circuit
equipment which forms LSI on the semi-conductor substrate (wafer) which consists of a silicon single
crystal, in case patterning of the oxide film on the front face of a substrate (5i02) is carried out or the
natural oxidation film formed in a substrate front face by the heat treatment process is removed, wet
etching processing which used the fluoric acid (HF) water solution is performed. Moreover, it is what
added the fluoric acid (HF)-nitric acid (HNO3) or the fluoric acid (HF)-nitric-acid (HNO3)-acetic acid
(CH3COOH) to etching processing on the front face of Si, and processing is performed. Moreover, in
case the metal ion which adhered on the surface of the substrate with the wiring formation process etc. is
removed, wet washing processing which used the hydrochloric-acid (HCI)-hydrogen-peroxide (H202)
water solution or the fluoric acid (HF)-hydrogen-peroxide (H202) water solution is performed. In these
wet washing processings, in order to prevent that a foreign matter adheres to the front face of a substrate
[ activity after removing the above-mentioned oxide-film metallurgy group ion etc. ], the device which
maintains the cleanliness of an etching reagent or a penetrant remover, such as carrying out cycle
filtration of an etching reagent or the penetrant remover, is needed.

[0003] However, in spite of asking the above-mentioned etching reagent or the penetrant remover for
still higher cleanliness with detailed-izing of an integrated circuit, the foreign matter carried into an
etching processing tub tends to increase rather by the increment in a wafer process, or diameter-ization
of macrostomia of a wafer.

[0004]

[Problem(s) to be Solved by the Invention] The purpose of this invention is in the approach of washing-
processing or etching processing a silicon wafer front face to offer the art on the front face of a silicon
wafer which prevents contamination by the particle on the front face of a silicon wafer.

[0005]

[Means for Solving the Problem] In the approach of washing-processing or etching processing a silicon
wafer front face with a hydrofluoric acid, a hydrochloric acid, a nitric acid, hydrogen peroxide solution,
an acetic acid, ammonium fluoride, and the processing liquid containing at least one sort of a phosphoric
acid, this invention adds a surfactant in this processing liquid, maintains the F-potential of the particle in
this processing liquid to +30mV or less, and relates to the above-mentioned art which processes with the
processing liquid and prevents contamination by the particle on the front face of a silicon wafer.

[0006] this invention persons found out that the foreign matter particle which adheres a surfactant of a
certain kind to little ****** and a wafer front face could be decreased to the conventional drug solution
for washing, and the drug solution for etching.

http://www4 .ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_egjje 1/4/06



*JP,06-041770,A [DETAILED DESCRIPTION] Page 2 of 5

[0007] In. this invention, the processing liquid which added the surfactant as the above-mentioned
processing liquid is used, and it is characterized by maintaining the F-potential of the particle in
processing liquid to +30mV or less in that case.

[0008] Although various kinds of things of an anion system, a cation system, and a non-ion system can
be illustrated as a surface active agent used by this invention, the surface active agent of an anion system
and a non-ion system is especially desirable.

[0009] as an anion system surfactant -- a hydrophilic group -- general formula each which is -COOM, -
SO3M, and -OSO3M (M shows hydrogen, a metal atom, and ammonium) -- the surfactant of a
carboxylic-acid mold, a sulfonic acid type, and a sulfate mold is desirable. Specifically, the following
are mentioned.

[0010] CF3(CF2) nCOOH, 2(CF3) CF(CF2) nCOOH, HCF2(CF2) nCOOH, CF3(CF2) n(CH2)
mCOOH, CF3 (CF2) nCF=CH(CH2) mCOOH, and CI(CF2CFCl) pCF2COOH]J, however n are [ 1-2p
of 2-17m ] the number of 1-9.]

[0011] And these alkali-metal salts, ammonium salt, the first, the second, or a tertiary-amine salt [0012]
CnH2n+1S03M, CnH2n+10(CH2CH20) mSO3M, or CnH2n+1-Ph-SO3M (M -- the above -- the same
-- Ph -- a phenylene group and n -- 5-20m -- 0-20)

[0013] As these examples, they are C12H250(CH2CH20)2S03Na, COH19PhO(CH2CH20)4SO3Na,
C12H250(CH2CH20)4SO3Na, C6F11PhS0O3Na, COF190PhSO3Na, RCH=CH(CH2) nSO3Na, and
C12H250S03Na [0014]. As a non-ion system surfactant, a hydrophilic group is a general formula. The
surfactant of the polyethylene-glycol mold which is -R'(CH2CH20) gR or -R'O (CH2CH20) qR (the
hydrocarbon group of the carbon numbers 1-20 in which, as for R, permuting with the fluorine has.

[ hydrogen ] hydrogen, the alkyl group of carbon numbers 1-10, and R, and q show 0-20.) is desirable.
Specifically, the following are mentioned.

[0015] C9F170(CH2CH20) rCH3 (r=2-30), COH19Ph(CH2CH20)10H, C12H250(CH2CH20)%H,
C9H19PhO(CH2CH20)10H, COH19PhO(CH2CH20)5H, C8H17PhO(CH2CH20)3H, C8H17Ph
(CH2CH20)10H (Ph is a phenylene group)

[0016] As for especially the addition of a surfactant, in this invention, it is desirable to use in 0.01 -
0.1% of the weight of the range 0.0001 to 5% of the weight to processing liquid.

[0017] In this invention, F-potential (F-potential) of the particle in processing liquid can be performed
using a commercial F-potential measuring device.

[0018]

[Example] An example and the example of a comparison are given and explained below.

[0019] HF water solution removed examples 1-11 and the natural oxidation film of the 1-44 inches
silicon wafer of examples of a comparison 0.5%, and the rinse was carried out with ultrapure water. It
added so that a particulate number might become 0.5% of HF water solution about this and might
become in 105-107 pieces/ml about polystyrene latex with a particle size of about 0.6 micrometers as a
standard particle, and it was immersed for 10 minutes into the processing liquid which added and
prepared various kinds of surfactants further shown in Table 1. After carrying out the rinse and drying
with ultrapure water after that, the particulate number which adhered laser surface-analysis equipment to
the ****** gjlicon wafer front face was measured. A result is shown in Table 1. Moreover, the result of
an example and the example of a comparison in the comparison processing liquid prepared by the same
actuation is also shown in Table 1. The adhesion particle number of Table 2 processed the silicon wafer
of every two sheets each, and indicated each adhesion particle number.

[0020]

[Table 1]

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1/4/06
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REEHH) (| HERTH

# B V)| ©@ | @

71 C.2H20(CH,CH,0),50,Na| 10 | —12 |6587! 8239

|2 oL 30 | —30 2537 1786

2 3 SR 50 | —65 | 207| 213

. 4 Ak 200 | —65 | 462| 294

#| 5 | C:F1sCOONH, 200 | —62 | 990 580

6 | C12H2s0SOsNa 200 | —64 | 3737 | 4618

#. 7 CoF,70(CH,CH,0MCH; 50 |+ 4 | 6932 7344

8 Rt 100 | —32 |2665' 5940

' 9 - 1200 . —52 ¢ 924 2787
10| CyHyaCoHa(CH;CH,O)H (200 | +27 |4426] 6185
B I L — | +39 | 7938 | 10000KLE
b 2 CiiHzsNH, 200 | +40 | 9135 | 1000084 E
B 3 | C12HasN(CHy): 200 |40 | 8637 10000LLE
Al 4 | (CypHasN(CHg)s)CI 1200 +79 ' 9248 | 100005 E

5| CiHasN(CHsCHOH). 200 | +78 | 9387 | 9832

Page 3 of §

[0021] Examples 12-14 and the example 5 of a comparison - 6HF water solutions, and HNO3 water
solution were mixed, the mixed liquor containing HNO3 5% which reaches HF 1% was prepared, this
was made into processing liquid, the surfactant shown in Table 2 at this was added, and others measured

the adhesion particle number like the example 1.
[0022]

[Table 2]
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REIEEH] (HE T
% gl © | ©

E e
112] C,2HuO(CH,CH,0):SOsNa | 2007 445 1357
13| CoF1sO(CH,CH.0mCHs | 200| 4867 5513
14| CoHysCoHa(CH,CH,0)0H | 200| 2540 4093
HeR )
5 07 L — 9343 1000081k
6 | Ci2H2sNH, 200 | 1000054k | 1000051k

Page 4 of 5

[0023] Examples 15-17 and example of comparison 7-85.3%HCI The water solution was used as
processing liquid, the surfactant shown in Table 3 at this was added, and others measured the adhesion
particle number like the example 1.

[0024]
[Table 3]
R E A | HERTH
B BE| © | ©
AP |
15| C12H25O(CH,CH,0);SO;sNa | 200 | 2768 2526
16| CoF,-O(CH,CH,OMCHs | 200 | 1974 5603
17| CoH1sCeH«(CH,CH;0)i0H | 200 | 3319 3812
e |
7 EmEL — . 1000024 -+ 100004 £
8 . CizHisNH. 1200 | 10000%4LE ; 1000050k |

h

[0025] The same polystyrene latex as having used examples 18-19 and the example 9 of a comparison -
10 various surfactants for the HCI water solution (about 3.3 as 0.5%HF water solution with same pH)
added so that it might be set to 200 ppm in the above-mentioned example 1 was added, and the F-
potential of a latex particle was measured. A result is shown in Table 4.
[0026]
[Table 4]
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! . REE A ¢ B
e | &5 @V)

EHE

18 C]szsO(CHgCHzo)zsC)sNa 7:71“/;’?:1}1/71‘\‘/@% —65

] JEAVRRYIFLY

19| CoF,7O(CH,CH,0)nCH; |y alnm —59

b4 |

9 | ML +39

10 C]gstNHg iJ‘f‘?i“/?f':)’"i VEY | +40

[0027]
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[Effect of the Invention] The particulate contamination prevention approach of the silicon semi-
conductor wafer front face in this invention is very effective when performing washing or etching with
wet corresponding to detailed-izing of a semiconductor device, and high integration. Moreover, in the
cycle filtration of a cleaning tank and an etching tub, the count of cycle filtration is reduced or it can also
lose. Moreover, since the particulate number adhering to a wafer front face will decrease by using the
processing liquid of this invention, the yield improves.

[Translation done.]
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